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/-% ntequam ratiocmiorum & formularum, qore in
*■ **" prajcedemibus afferuntür, inftituitur applicatio,
piuri.um novisfimis maxime his annis fa&arum obier-
vationnm fiat recenfio, quo pienior earum babeatur
coileclio & certior inde deducatur conclufio. Maxi-
ma earum pars Hifpaniae Navigatori nomine Ciscar
debetur, gui in itinere circum terram invariato ute-
batur pendulo iigneo, globnrn inferne ferente cu-
preum (*). Adeo parva vulgo putatur ligni a calore
diiatatio, ut negligi otnnino queat, quare pro longi-
tudine hujus penduii nulla opus erit correclione. Ne-
que variationes denfitatis aeris, fi datae quoque es-
fent, aliquam requirere reduftionem oftendit Cel.
Oltmanns, cum partem T^ ahitudinis Barometricae
humquam fuperaverit Mercurii variatio. In reduclio-
ne igitur, parva certe etiam iiia, ad fpatium ae're
vacuum & temperaturam congelationis aquae, folius
caloris afe'ris in obfervando habenda eft ratio, gui,
A cum
(~) Vide recenfionem Cel. Oltmanns in v. Zackt Mon-atU.
Correjp, 1812, p, 468 &c.
&, ) 2 (
cum at> obfervatore non fit adnotatus, e cognitis !e-
-gibus, fecundum quas ab aequatore verfus polos tel-
luris decrefcit, eft deducendus. Fac>a.fic longitudine
penduii fimplicis sequatorialis in vacuo = p, calore
fub sequatore medio —m, & numero ofcillationuni
penduli invariati = Ar j»), nee non pondere cupri
fpeciftco = 7,8) pofitisqut-,. pro alio quovis loco ccl-
Juris, longitudine penduli fimplicis ad vacuum reduaa
= -r. calore ibi verifimili = u, atque numero ofcilla-
tionum=iv u), ent e prgecedentibus ~x =P ( rj-f— J\lv(m J
. / 0,0000507 \ X 0,0000507 \ o
V 7^0,02925. \ij' \ 7-B^o-02925. mj
Quo loco sequatoris obfervaverit Ciscar non innote-
fcit; cum valore penduli illius tarnen determinationes
eomparat Oitmanns, quem nempe necesfariis adhibitis
correcKonibus in regno Peruviano invenit Bouguer
esfe/; =439,5ilin. Parif. . Etiamfi hunc valortm in
praecedenribus novis adhuc reduclionibus mutandtim
"sfe judicatum fit, ex iis tarnen rationibus, quas in
fequentibus proponentur, apparebit verifimiliorem esfe
eum, qualis poft reduftionem Bougueri ftabetur. Me-
diarn deinde aeris temperaturam in Zona torrida regio-
nis Americanse, per totum fere annum eandem, obfer-
vavit Humboldt(f) ad fuperficiem maris esfe=37°Cel/!9
a
(') Voyage de Humhofdt &de Bonpland % IV-e Partie3 IVoh
1 Livraif. pt U2f
V. ) 3 ( <&
a qua non multum difFert valor a Itirwan propofU
tus(*), nempe 29 ° Celf. His igitur adhibitis valo-
ribus, facloque, vt obfervavit Ciscar, N(m) = 3607
pro tempore 24 horarum, habebitur
-. = __££____ . CN([,)S. (■ + °-°°°W V feu_-.-_o._r_Y ■ J V 7><.l-.-_'y_s- y.J
etiam ?r= 0,000033758 (N(\i)) "( 1 + £i££^4_£f! \.
Ipfae autern obfervationes & inde dedudti valores
pendulorum heic funt:
Geographica Calor Nnmeru? Longit.
Laritudo Longitudo verifi ofcillar. pend.
loci a Parifiis milis jn 2 '*" firopl; invacuo
Mulgrave(f 67.°30,'0N. i676.0'.0"'W.f io°C. 3614,85 441,122
Nootka - - 49,35.0 129.2.30W. 15 3612,21440.479
Motv.erey - 36. 36.0 124.3.0 W. 20 3610,75 440,123
Gades -- " ~6. ~2-o 8. 37- 30W, 22 3610,24439,999
Macao - - 22 12.44 in.15.00 24 3608,58439,594
Acapulco - 16.50.29 101.56.0 W 25 3607,831439,42
Manilia - - 14 36, 8 n8.32.00. 25 3607061439,224
Umatog - - 13.18.0 26 J3<sQ7>o7|439,i2#
A 2 Sam-
(") In libro fuo: Angahe der Temperatur von den verfchie-
denen LHnder und Stadte, Aus d. Engl. Berlin i~BS,p-sS.
(f) Hujus loc. latitud. adnotavit Ccl, OUmanns esfes9°33';
alium vero hoc noitiine infignitum locum, quam cujus
n_en.ionem hie facimus, in vulgaribus Mapp, Geogr. non
potuimus reperire,
*£- ) 4 ( <&
Sambuangan - 16. 55. OJH9. o. o 0.273607:25439,268
vEquaror - - - o. o. OJB2, o, o W 27360702439,210
Lima - - - - 12.5.05.79. 9. 30 W 6 3607.39439*274
Babao f. Vavao 118. 39- 0A77. o. o. W. 2-*'3608,i2;439-452
Portus Jackfon 33, 51. 0)148 59-3° o 2 3610Y.j439.989
Monte Video - 34. 55.058. 25 oW jj i 3610,381440-033
Conception " - 36. 42.0J75. o, o W i* 3610,291440,01 i
St. Helena - " 44. 3.0. 0J67. 40. 0 W r8 *6i2 3714405 (8Puerto Egmont 51. 21. 0161. o. oWji 5 3612,7514405611
His addi posfunt iequentes obfervationes:
Gryphiswaidia 540. 4. 35" N. 11°. 14. 30" O. 440,830
Lugdunum 52. 9. 30 2. 8. 30 O. 440710
Schweidnitz 50. 50. 39 14. 16. 30 O. 440.635
Formentera 38- 39. 56 1, 8. oW. 440,1545
Melita 35, 54. o 12, 9. o 0.1440,22
Accuratiore inflitu.o examfne, quasdam de ob.-
fervationibus allatis animadverfiones adponendae vi-
dentur. Sicut fortisfimam adesfe infra apparebit ra-
tionern, cur valor penduli asquatorialis Americani,
qualern eum Bougmr, inftitu.a ad vacuum correftio-
ne, determinavit, ita verifimiliores ejus funt rettnen-
di valores pro Portobelio = 439, 30 & Parva Goava
_=_ 439,4^. In obfervationibus autern aLa Caille in-
flitutis error aliquis latere videtur. Numeravit pen-
duli invariabilis ofcillationes fuisfe
Parifiis in calore + is°. SR. - - - 8^453
In Promont. bonae fpei - 13 - - - - £6.06,79
Portu Ludovici - - 20,5 - - - - 86367
Petropoli - - - - 13,5 - - - - 80508,75.Si
%£, > J- ( c^
Si p.ndulurn Parifinnm uti termirius compara-
tionis adhibetur, fupra allatae oriuntur pro Promon-
torio bon_e fpei & Portu Ludovici lonp.kudines nimis
magnae. Inftituta vero cornparatione cuin. pendulo
Petropolitano, habetür pendulum
Promont. bon_e fpe. - - - 439,976
Port. Ludovici ._._.-. 439,561.
Et quum longitudo penduli pro Rio-Janeiroapenr.it'-
lo Promontorii bonas fpei fit determinata, in eadera
ratione ilia eft minuenda, quo fa<__o erit in Rio Ja-
neiro pend. = 439,95. Quod vero pendulum in in-
fula Manillas a duobus obfervatoribus diverfis tem-
poribus determinatum attinet, probabiiior esfe videtur
ejus valor medius inde defumtus — 439,338- His igi-
tnr perpenfis, omisfisque valoribus penduli Gothaici
& Genevenfis, quorum ille a Zach nimis magnus eft
determinatus, a LaPlace autem jufto minor asfumfcus
videtur, & hie ne reduftione quidem ad HbelJara
maris inftituta ad magnitudinem loco convenientera
evehi poteft; reliquos legera continuitatis non male
fequi perfpicuum eft.
Ut autern verisfimutn eft, ex Bis datis ope a?qua-
tionum fupra allatarum detefminari posfe valorena
penduii poiaris, ita rem examinanti mox patebit, fa-
ciliori calculo idem ope fequentium aequationum quatxj
proxime, & majori quidera cerdtudiae, qtiani qria
poi-
*. -y * .4. -*polienfc ipffe obfervationes, obtineri. Nulla nernps
de natura denfitatis terrae asfumta hypothefi, modo
illud ponatur, raeridianos omnes terreftres, utpote a
figura circulari parum aberrantes, ellipticos esfe, de-
monftratura eft (c), increraentura longitudinis penduli
pro loco dato fupra longifcudinem penduli aequatoria-
lis propotionale esfe quadrato Sinus Satitudinis loci
geographicae. Fa6ta igitur in eodem meridia.no lon-
gitudine penduli ad iEquatorem = E, ad polum .ter-
rae — P, in latitudine geographica l— p, atque in
latitudine X = ~~, nee non incremento penduli me-
morato=x, eilp ~ E~j- xSin P, &tt — E~\- x Sin x~,
adeoque P— E ~j~ x. Eliminata autern quantitate E,
eruitur P —<p-=~x CofP, & P— % = % Cofx~, unde
(P—p) Cofx-^(P — 7r)Cofl2, atque
P -= ? Cofx
~ — 7- Cofl~
Cofx 2~~CoJF~y
qui valor ad computandum coramodior redditur dua-
bus hisce aequationibus^
Sin /3> '^£1, P-=p +(p — 7r') Tgs\LoJ X
Hu-
(*) Theorie de la figure de la Terre, par Clairaut, Paris
1743 p. ipt. Mechanik des HimmrL von La Place. Ber.
lin iSO2 t Th. 2, p% 121,
Sfc .) 7 ( c^
Hujus Valoris certitudo inde peiTpicitur, quod
variationes (imultanea? qnantitatura p, 7* & P hac
definiantur aequatione: dP =dp T~ (dp — a-x) Tgs%
quae pro cafu quo maximus orirur efFeftus varia-
tionum, quando feilreet''p excesfu- seque aberrat a
vero ac ~r defeftu, praeber.
dP=± (I+2 Tg£~)Jp;
cumque hie, vt fupra fa/Tritm eft , fuu.ere liceat dp =
0,02, habebitur
dP~ ±0,02 (I+2 Tg{-")*.
Omnes ex iis obfervationibns, quae fupra funt ex-
bibitae, per corabinat'onem valorum penduli duorura
locorum, quas aut ad enndem pertinent meridianum,
aut quorum meridiani ultra 5 fere gradus aequato-
riales a fe non diftant, computati valores penduli po-
laris hie co!ie<.U oculis- fubjiciantur, cura adje&o va-
lore prob.b.litatis, quae reciprocam fequitur ratio-
nern admittendi erroris penduli. Quo inde jam col-
ligatur valor penduli polaris, quisque vaior fpeeialis
cum fua probabilitate multiplicetur, & fumma omni-
um produftorum cum fumma probabilitatum divida-
mvr vt in fequentibus apparebiu
Splts-
**> ) 8 ( «#
Spitsbergen & Lugdunum
Spitsbergen & Mulgrave
Spicsbergen & Roma
Spitsbergen & Melira
Spitsbergeo & B.tbao
Kola 6c Petropolis
Ponoi & Archangel,
Feilo & Rtvaiia
Pelio & Dorpatum
Pello & Pernavia
Peiio & Arensburgum
Pello & Caput bo,nae fpei
Petropo is & Dorpatum
Petropoiis & Pernavia
Petropoiis & Revalia
Upfalia & Mulgrave
Upfaiia & Gryphisvaidia
Upfalia & Scbweidnitz
Upfalia & Vienna
Upfa':a & Rotria
Upfalia & Meiita
Upfalia & Cap. bona? fpei
Mulgrave & Gryphisvaldia
Mulerave & Schweidnitz
Mjigrave & Vienna
TJ... .;,' :ivc A: Ro*na
Muigrave & Melita
Mulgrave & Cap. b. fpei
Dorpaium & Cap, b. fpei
Vaior Proba
penduli biiitas
polaris i P
441.443 42« l7^ !86i8
441, 452 34. 458 1 -72 i 2
441.444 44,509 19648
441, 439 45, 307 2000
441, 449 46 48S 20522
441,717 15Y21 7033
44r, 570 7.996 3 53 1
441 505 12,48-* f 513
+ .1.1,466 22, 367 9874
■41, 470 2i« 772 96x2
411,517 21, 97.; 9702
441,5 4 3 ['-rS' '3888
441, 930 2, 274 1005
441, 8903 2. 280 1008
443Y9;4J o 602 267
441,428 i3'2S! 5850
I*o^1 *0^ 77-8-8 3409
441,359 > 1,267 4973
441, 362 15,997 7061
141, 395 »8>730 8267
441.'3;6 22,24 98i8
441. 437 23' 203 10243
441,338 2i,89S 9663
441, 405 23, 030 10165
441> 4°3 2S> 200 (11 23
441, 414 z~, 094 1.2842
441, 381 3 1? 754 14016
4.41, 432 32,461 14329
44E, 54» .33» 475' 9432
) 9 C c#
Fernavia & Cap. bona? fpei 441, 547 21, 480 9484
Lugdunum & Parifii 441,706 3, 515 i~~~
Tolofa 441 652 8. 222 ,631
Formentera 441, 60' 11,8305224
Vavao 441, 59' 2o- 462 ;,Oj6
Arcnsburgum & Cap. bfp i 441, 495 2i> 3Si 9426
Gryphisv. & Schveidnitz 442, 062 3,66711621
" Vienna 441, 795 6, 333 2798
Roma 441,683 11,678 SMB
Melica 441, 503 15, 59r 6883
Cap. b, fpei 441, 684 16, 672 7364
Londinum Sc Parifii 441.299 2,799 1235
Tolofa 441, 482 7= 524 33 2-2
Formentera 441,479 u, 151 4923
Vavao 441,51819-8678752
Schveidnitz & Vienna 441- 382 2, 691 1188
Roma 441, 469 8, 151 3599
Cap. b. fpei 441, 54* '3- 330 5886
Melica 441, 278 12, 20515386
Nootka & Monterey 441, 147 10, 525(4643
Madagafcar 441, 339 19, 134J844?
Port. Ludov. 441, 316 17,703:7813
Parifii & Tolofa - - - 441,605 4, 765^2104
Formentera 441,554 8,4603735
Vavao 441, 564 17,451 7705
Vienna & Roma 44c, 519 5, 50«? 2432
Melsta 441, 241 9, -38 4253
Cap. b. fpei 441. 59, 10,7924766
Tolofa & Formentera 441,477 3, 754 1657
Vavao 441, 542 13, 134 5799
Moncerey & Port. Ludov. 441, 654 7, 756 3425
Meiita & Cap. b. fpei 445, 157 1, 206 537
Megaiaki & Manilla '442, 257 6, 960 3078
6
*c, ) 10 ( c^
Formentera & Vavao
Roma & Melita
Megafafei & ■ ambnangan
luerto Egmont
Macao & Guarico
Parva Goava
S,:, Helena
Conception
Puerto Egmont
Guarico & Jamaica
Lima
Conception
Parva Goiva & Lima
Conception
Jamaica -& Porro bello
TEquator
Lima
Conception
Acapulco & Pon ichery
Maniila *& Sambuangan
Monte Video
St. Helena
Puerro Egmont
Porto beilo & ./Equaror
Sambuangan & Monre Video
Puerco Egmont
Para & Rio Janeiro
Lima & Conception
& LirrPl
Monte Video & Puerto Egm.
441> S7B f 9YS7 \4tio440, 799 4, 221 | ig6i
442, 045 8- 209 3629
441, 296 14. 463 6382
442,, 072 o, 816 361
442, 080 I, 2£ ; 538
441,867 12,7>"3 5635
441, 262 7. 142 3152
441, 460 i- 723 8266442, 699 o, 530 235442, 459 i>'32o 850
44*- -333 7 939 3>04
442, 760 6, 589 29,7
44i) 3 60 " g, 330 3677
44*- 3 5 3 5, 522 2437
44 l> 655 5 989 1762
442. 4-1 1 o, 720 319
441,405 8,455 ?73 2
442 30
; 1, 100 487
440 674 1, 276 562
44 [* 799 8, 207 3626
441, 922 14, 798 6540
441, 520 20, 594 9093
442, 48") 1, 376 609
44t, 676 9, 444 4:71
441,491 9555
443, 897 4, °8o t 811 -
44'- 519 9, 799 1326
j-iio, 671 ! 1, 120 494
441, 406 13. 285 5H64
44^4933 1232, >2!J544i50
